The kinetics of the tissue distribution of silver nanoparticles of different sizes.
Blood kinetics and tissue distribution of 20, 80 and 110 nm silver nanoparticles were investigated in rats up to 16 days after intravenous administration once daily for 5 consecutive days. Following both single and repeated injection, silver nanoparticles disappeared rapidly from the blood and distributed to all organs evaluated (liver, lungs, spleen, brain, heart, kidneys and testes) regardless of size. The 20 nm particles distributed mainly to liver, followed by kidneys and spleen, whereas the larger particles distributed mainly to spleen followed by liver and lung. In the other organs evaluated, no major differences between the sizes were observed. Size-dependent tissue distribution suggests size-dependent toxicity and health risks. Repeated administration resulted in accumulation in liver, lung and spleen, indicating that these organs may be potential target organs for toxicity after repeated exposure. A physiologically based pharmacokinetic (PBPK) model for nanoparticles which describes the kinetics of silver nanoparticles was developed. Model parameter values were estimated by fitting to data. No clear relation between parameter values and corresponding particle diameters became apparent.